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RESISTANCE IN ‘OHMS BODY OR FIRST 
50 Green 
250 Red 
1500 Brown | 
30,000 Orange 
220,000 Red - f 
1 Megohm : Brown ¥ 


The fourth ring or other end may be silver (10% intone or  eor 6% “y 
= , = tolerance) or it may be omitted entirely which indicates 20% Holerence Voor a 


Condenser Code Ms 


Condensers use the same code as resistors and are read in micromicrofarads. 


If there is one row of dots, they are read in direction of arrow or if manufacturer’s name appears in Py same Adie 
name. If two rows of dots appear, it can either be of two different codes: The RMA or the AWS (American War S' ar 
In the RMA, the top row of dots are the first three figures (carried to three figures), the bottom row are left to right the 
rating, tolerance, and decimal multiplier. ; 


In the AWS code, the top row of dots are the first three figures while the bottom row are, left to right, charac 
tolerance, and decimal multiplier. ro 


Examples 
‘@\0\ SN No: WN . 
N's 


@\ Yes OQ 


SSN Ss SS : @'< Ss 
RY SOS \." Sr 
\@) 6) @\\ TOO 


RED GREEN BROWN BROWN RED GREEN BROWN 7; DOT GREEN BLACK BROWN 
Pa CS O 1 Pb. S O ALWAYS CS oO oO 
250 MMF =.0002S MF. 1250 MMF =.00IZSME_ SLACK Sogo MME = .000S 


Some Commonly Used Sizes of Condensers 


ARAB AR 


& tf) §) ANANAAA A 


MME. MF. FIRST DOT SECOND DOT THIRD DOT 
10 .00061 Brown Black Black 
59 .00005 Green Black Black 
100 .0001 Brown Black Brown 
250 .00025 Red Green Brown 
500 .0005 Green Black Brown 
1000 .001 Brown Black red 
3000 .003 Orange Black Red 
10,000 01 Brown Black Orange 


The tolerance rating corresponds to the color code, i.e., red — 2%, green — 5%, etc. 


The voltage rating corresponds to the code multiplied by 100. Example: Orange dot — 300 volt rating; 


Blue — 600 volt rating. 


Power MeGuUITementS:, ./. same. . .-. 


ee 


SPECIFICATIONS 


et nc ee te, 


tengo Eee a age 
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~ Staton HARROD mica, e 


105-125V 50/60 Cycle AC, 10 Watts. 


Ee Sige eee. . ee... .... LO" high x 6" wide x 54" deep. 


Beeoiipping Weight: .... 72... . 


‘Tubes: {She + ere ae 
(SS ERORS TICS) ane a aS ae a 
BPO Srma grr on che ke AOR Ss 
mec. Voltmeter: 6 Ranges: . sa... « 


Input Resistance: . 


iz Multipliers: Sk he oa 


Pees. . . eee... . \ 45% Streamlined case with 200 microampere move- 


PENSIEIVAbY seers es 


i ArOurics tsk soe 
Electronic AC Voltmeter: 6 Ranges: 


Circuit: . 
Electronic Ohmmeter: 6 Ranges:. . 


8 pounds 


ment. 

Carbofilm precision type. 

1 - 6SN7 Twin triode meter bridge. 

1 - 6H6 Twin diode AC rectifier. 

Power transformer and selenium rectifier. 

2- 14 Volt standard flashlight cells. 

0-3, 10, 30, 100, 300, 1,000 volts full scale. 

With accessory probe to 30,000 Volts 

11 megohms (1 megohm in probe) on all ranges. 
1,100 megohms with accessory probe. 

3,666,666 ohms per volt on 3 Volt range: 

Balanced bridge (push-pull) using twin triode. 

0-3, 10, 30, 100, 300, 1,000 Volts full scale on linear 
scales reading R. M. S. (.707 of negative peak). 
Diode with adjustable compensation. 

Scale with 10 ohms center xl, x10, x100, x1,000, 
x10K, x1 Meg. Measures .1 ohm to 1,000 megohms 
with internal baitery. 


Read the note on cane onthe ie 
connection with clean metal to clean n 
Pastes or acids are difficult to rem 
air forming a corrosive product. We 
ure. This corrosive product is also a fairly good conductor and 
damage the meter. if . malin 


¥, 


The precision resistors are marked with ca h5 000 and M = AT “000, ( 
90K = 90,000 ohms and one marked 9. 9M = 9, 900, 000 ohms or 9.9 megohms. 


Resistors and controls have a tolerance rating of plus or minus 20% unless thee 
Therefore, a 100K ohms resistor may test between 80K ohms and 120K ohms. Frequently 
densers show an even greater variation such as minus 50% to plus 100%. This ae 
signed to accommodate such variation. 


The tube socket pins are numbered from1to 8 starting at the keyway and Dateces clockwi naan ; 
viewed from the bottom. . lee 


The chassis and panel are wired separately as far as possible. Then they are fastened togetl 
and the wiring is completed. 


STEP BY STEP ASSEMBLY 


Bate (insulated sleeving) over bare wires on condensers or resistors where necessary to 
prevent the leads from accidentally touching other bare wires or metal parts. SP, Be. 


(S) means solder (NS) means do not solder yet 


CHASSIS 


1. On the chassis (V52C) mount the tube sockets (AR32) with 6-32 screws and lockwashers under ~ 
the nuts. Make sure the keyways are toward the nearest edge of the chassis, as shown in the 
pictorial. Install the three $ grommets (O35) in the holes in the chassis. Mount the AC and 
DC calibrate controls (V24) and the AC balance control (V108) with a control nut. Use a con- 
trol lockwasher between control and chassis. Temporarily mount the Zero adjust (V63) and — B 
Ohms adjust (V25) controls with a control nut. Use a control lockwasher between control and — 
chassis. . 
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er ssn and along 6-32 screw 


s . ingle terminal strip (038) is mounted 
e on the short screw, and the st lenium rectifier (V97)is mounted 
a on the ate screw. z 


H6 ae n bare wire at pin #4 (S), and to Brain lug (S). A bare wire to pin #2 
ugh pin AL (NS) to ground lug (S).-_ A 10 meg resistor (C10) to pin #1 (S), and to 
elves 3. 3) awk hk (O10) through pin #5 (S) to nearest lug (S) on AC ogee 


the 6SN7 eect. A 3.3 meg pe (O10) to pin re (S), nck to ground lug (NS). “A 20K 
tor (V22) to single terminal strip (NS), and to ground lug (S). A 15K resistor (V23) 
ugh pin #5 (NS) to pin #2 (S), and through pin #8 (S) to ground lug (S).-A .003 condenser 
 (V26) to pin #4 (NS), and to ground lug (S).A 2000 resistor (O15) to pin #3 (NS), and to lower 
_ lug (S) on Zero adjust control.“ A 2000 resistor (O15) to pin #6 (NS), and to upper lug (S) on 
Ay a _ Zero adjust control. ~ 


. Complete the chassis wiring. A 47K resistor (A10) to single terminal strip (NS), and to cen- 
_ ter lug (S) on Zero adjust control.~A wire to pin #5 (S) on 6SN7 socket, and to + terminal 

_ (NS) (farthest from chassis) on rectifier..A wire to in- 
_ side lug (S) on AC calibrate control, and to pin #6 (NS) 
-. On 6SN7 socket. A wire to inside lug (S) on DC calibrate 
_ control, and to pin #6 (S) on 6SN7 socket.” A wire to cen- 
_ ter lug (NS) on DC calibrate control, and to center lug (S) 
on Ohms adjust control:-A 12 MFD condenser (V27) with 
the side marked positive (+) to + terminal (S) on rectifier, 
and other side of condenser to single terminal strip (S). 


Assemble the battery bracket as shown and mount ontop 
of the chassis with the flat head screw passing through 
V102 terminal strip assembly, V96 spring bracket, V101 
stiffener bracket, the chassis, a Single terminal strip 
(038), a solder lug and a nut... A bare wire to solder lug 
(S), and to lug (S) onbattery bracketnearest rear edge of 
chassis..-A black lead from transformer to single ter- 
minal strip (NS)...A wire between the top lugs (S) on the 
battery bracket. - 


- 
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Ponssine t the feada. through the eer 


Pa 


CeO ee 


DETAIL oF BANANA ACK 


t we 


9. Mount the range switch (V'75-3) Wr the tel he a control. nu 
between switch and panel and a nickel washer between pane 
Temporarily install a pointer know Turn switch counterclockw 
turn the whole switch so the knob poe at 3V 2Rxl. Carefully 7 


if 


10. Wire the range switch as shown in the pictorial by mounting | the ‘multiplier resist 
V73, V74, V68, V66, V65, V69, V64) V76) 7 )). Note that 1 | 
connects to the grounded lug (NS) ) on; 
the switch, without Shortening the lead, atter slipping 
is connected later. Do not solder one ‘side of f the 7 me 
selector switch is in place. — Psc S » nak es 


11. Install the selector switch (V106) with a control nut, using a control lockwasher kh 
switch and panel and a nickel washer between panel and nut. Tighten nut partly. Tempo 
install a pointer knob. Turn switch counterclockwise as far as it will go. Now turn wi 
Switch so the knob points at AC. Carefully remove knob and tighten nut. 


12. Complete the panel wiring. A wire to lug #1 (S) on the front deck (nearest the panel) of 
selector switch, and to a lug (S) on the range switch!-A wire to lug #3 (S) on the front dec 
the selector switch, and toa lug (S) on the range switch+A wire to lug #5 (S) on the front dec 
of the selector switch, and to the red banana jack (S).» A wire to lug #10 (S) on the front deck 
of the selector switch, and to a lug (S) on the range switch.“A wire to lug #11 (S) on front acca 
of the selector switch, and to the insulated contact (S) of the phone jack” A bare wire to the 
grounded contact (S) of the phone jack, and to the black banana jack (S).- A bare wire to one ~ ; 
lug (S) on pilot light socket, and to the bracket (S) as shown. ._- 


13. Mount the meter on the panel. Then remove the nuts holding the Zero adjust and Ohms adjust — 2 14 
controls on the chassis, and slip the panel over the’controls. Now fasten the controls bess tie 
nickel washers between panel and control nuts. ¢ 


PANEL AND CHASSIS na 


14. Proceed to wire the panel to the chassis. A wire to lug #9 (S) on rear deck (farthest from ~~ 
panel), of the selector switch, and to nearest lug (S) on Ohms adjust control. A wiretolug #5 
(S) on rear deck of the selector switch, and to center lug (S) on AC calibrate control. A bare s 
wire to lug #7 (S) on rear deck of selector switch, and to pin #3 (S) on 6SN7 socket. A wire 

to lug #1 (S) on rear deck of selector switch, and to center lug (S) on DC calibrate control. A 

3.3 meg resistor (010) with spaghetti over the leads to lug #2 (S) on the front deck of the 
selector switch, and to pin #4 (S) on 6SN7 socket. 
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stl 
sid ack test pea A yEsy sae Mew. eabinet (V33) by installing the 
10-24 ses rews ee rete rubber feet (034) into the holes in the bottom. 


DEAEST PROD 
INNER CONDUCTOR 


PHONE a UG ASSEMBLY 


TEST AND CALIBRATION 


is Check the wiring over carefully. We suggest tracing over each wire on the pictorial with a 


colored pencil as it is checked on the instrument. Check each solder connection. Install the tubes. 


Plug into a 117 Volt 50/60 Cycle AC ONLY outlet. This instrument will not operate and serious 
damage will result if plugged into a DC outlet. 


‘Turn Switch on and allow a minute for warm up. Set selector to DC+., Check operation of zero 


adjust control. Turning this control should move the meter pointer to about half scale and to 


‘zero. Set pointer to zero and check if it remains on zero when switched to DC-. If there is 


appreciable zero shift (more than one division on the aera the tubes must be aged. First com- 
plete the initial test, however. 


Turn the instrument off and make sure the mechanical zero,of the meter iscorrect. If not, adjust 
as follows. Place instrument in normal operating position. (This usually is with the rubber feet 
on a level surface.) Turn the black plastic screw on the meter face with a screw driver, while 
gently tapping the meter face with one finger, until the pointer coincides with the zero line on 


the left side of the scale. Turn the instrument on again. 


“Insert the common and DC test leads. Set the selector switch to DC+ and the range switch to 3V. 


Connect the test leads to the calibrated flashlight cell,and adjust the DC calibrate control so the 
meter pointer indicates the calibration voltage on the 3V scale. 
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: ahi ata voltage near full scale fonda . 
the 300V or 100V scale respectively) 


If after a period of say 72 hours the ’ 
when switching from AC through DC- to DC+ with the range s | 
interchanged. This should be done as: prows in the pictora 


YS SS 
a r 
met 


REVERSED 
DIODE CONNECTIONS 


STANDARD 


DIODE CONNECTIONS me 


After final calibration, install the instrument in the cabinet with sheet metal screws through the 
panel and in the rear into the chassis. This completes the instrument. 


CIRCUIT DESCRIPTION 

This instrument uses a balanced vacuum tube circuit to increase the sensitivity and provide 
greater flexibility. The relationship between the test voltage applied to the tube and the indicating 
meter current is linear over a range appreciably greater than the operating range. When a much 
larger test voltage is accidentally applied, the relationship ceases to be linear and the indicating 
meter current is limited to a value of a few times full scale current. This makes the meter, 
when used in this circuit, virtually burn out proof. Repeated overloads should be avoided, how- 
ever, as the pointer may be bent. 


The zero adjust control balances the currents through the tubes and permits the meter to be set 
to zero, or partly up scale. , 
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USING THE VTVM 


J 


5 ae 


Tes 


_ provided by a VTVM. 


SMEG Plate voltage becomes 2 *—. x 100 = 49 Voles 


2 


/00V x 
W 
wu S 
> -/ Meg. // Meg. > 
% K > 
, ™ 
> 
= 
a Divider becomes .& Meg. w Series with sex ol a SE 3 


im. ee Plate. Voltage becontés 2282 x 100 = 79.3 Vole 


Divider becomes .5Ytleg, iw series with 2X/. = 48 meg. 


sha pee. The resultant por-— 
e meter to deflect. The meter 


- are operated at a low temperature, the tube life is oe long. The 


a hy he high input eaueg This enables much more accurate seis endings to be obtained in 


trate this, let us assume a resistance coupled audi amplifier with a .5 megohm plate 
‘resistor, operating with a 100 Volt plate supply. Let us also assume that the plate voltage 
50 Volts and that, therefore, the tube acts as a .5 megohm resistor. Measuring the plate vol- 
ge with a conventional 1,000 ‘ohm per volt instrument on the 100 Volé scale, the meter can be 
considered a 100,000 ohm eet megohm) resistor in parallel with the tube. The voltage on the 
late is then about 14 Volts and is shown as such by the na This is due tothe shunt resistance 


4a baraltel with the tube. The voltage on the piste is then about 49 Volts or 2% lower than the 
-n0rmal operating voltage. Thus accurate reading can only be obtained with the high resistance 
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red test prod, touch other or “hot” sic 


a 


To measure “AC a ae witht the viv: 
side of the voltage to be measured. 
range greater than the voltage to be 


To measure resistance with the VIV! 
sister to be measured. Set the sele 


“the reading will Tali as near to mid-Stwe ws possities Sete onins wijast Loner 


indicates exactly full scale (INF. on ohm ‘scale).. y 
of the resistor to be measured. Read resistance on ohms 
tor as Shown by the range switch setting. 


Note: Although batteries are used to measure resistance, the indication is obtained through t 
electronic meter circuit, and therefore, the EE must be connected to the AC POWEE lin 
and turned on. . oy z 


CAUTION: Never leave the instrument on ohms, as it greatly shortens the-life of the ohmmeter 
battery. Res. 

USING THE VTVM DECIBEL SCALE ur aie 
Because the human ear does not respond to volume of sound in proportion to signal strength, a 


unit of measure called the “bel” was adopted. The “bel” is more nearly equivalent to human — 
ratios. Normally the reading is given in 1/10 of a “bel” or “decibel.” 


Various signal levels are adopted by various manufacturers as standard or “0” decibels. 
The Heathkit VTVM DB scale uses a standard of 6 milliwatts into a500ohm line as“O” decibels. 


This corresponds to 1.73 VAC on the 0-10 scale. From this figure, the various AC ranges of 2 eae 
the VTVM may be converted to db by the following chart. i 


AC VOLTS SCALE DECIBEL SCALE 
0-3V. Subtract 10 db from reading 
0-30V. Add 10 db to the reading 
0-100V. Add 20 db to the reading 
0-300V. Add 30 db to the reading 
0-1000V. Add 40 db to the reading 
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sate 300 Volt range, ae 
ae -10 scale and addtwo zeros. 


resistance range (Rx1l). For the 


I wey). ‘On the Rx1 Meg range, “the scale can also be considered to 


ACCURACY 


The accuracy of the meter movement is within 2% of full scale, which means that, for instance 
on the 1000 Volt range the accuracy of the movement will be within 20 Volts at any point of the 
- scale. On DC, the accuracy of the multipliers (1%) may be additive, resulting in an accuracy of 
within 3% of full scale. 


pee On AC, the accuracy of the rectifier circuit contributes variations which result in accuracy of 
a8 within 5% of full scale. 


The accuracy on the ohms ranges depends on the meter accuracy,the ohms multiplier accuracy 
3 (including the internal resistance of the batteries), and the stability of the battery voltage. On 
ae the Rx1 scale,the internal resistance of the batteries and the battery voltage both vary as a re- 
_ sult of the current drawn by the resistance undertest. For greatest accuracy, tests on low re- 
sistance values should be made as quickly as possible. On the higher ohms ranges, the accuracy 
Ay depends practically on the multipliers, which are 1%, and the meter movement accuracy. Be- 
"cause of the non-linear ohms scale, the resulting accuracy is not readily expressed in a per- 
centage figure, but the greatest accuracy is obtained at mid-scale readings. 


Note: When comparing this instrument with another instrument, consider that the accuracy of 
the other instrument. may deviate in the opposite direction. Therefore, when comparing two 
instruments of 5% accuracy, the difference might be a total of 10%.Critical comparisons should 
Sy only be made against certified laboratory standards. 
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and Rae This | aight A sete to 


nection or possibly an open resisto pal 


If the instrument does not operate fe) 
associated meter circuit is suggested. . 


If the instrument only fails to function: on AC measurements, then ¢ 
associated circuits is indicated. ca oe 


pe 


ment on AC or ohms. 
Check’ the’ opéraung voltages. ~ Ra 
on 6SN7 tube or + lug on rectifier “40-10 Volts nowitived ean I 
sockets 60-100 Volts Hepatine: Pin #7 on 6H6 or 6SN7 or “hot” taol “ 
Volts AG: 


Check continuity through DC test cab Make certain that the one is not shorted to BE 
center conductor. : fi swt 


Write to the Heath Company describing your difficulties and giving all possible detaite: cone 


as voltages obtained, meter indications if any, model number etc. We will attempt to analyze 
your trouble and advise you accordingly. es 


If desired, your instrument may be returned to the factory. The Heath Company will ingpeeeel ke Ss 
it and put it into operating condition for a service charge of $3.00 plus the cost of any new Ded 
parts or extra labor required due to damaged parts or improper construction. 


NOTE: Before returning your instrument, make sure all parts are securely mounted, and that 
all eight screws (including the ones in the rear) holding the instrument in the cabinet are tight. 
Attach a tag with name, address and trouble experienced to the instrument. Include the test 
leads. Pack instrument in a rugged container, preferably wood, using at least three inches of 
shredded newspaper or excelsior on all sides. Do not use folded newspapers. Do not ship in 
original carton only. Ship by prepaid Saar oe if possible. Return shipment will be made by ex- 
press collect. 


NOTE that a carrier cannot be held liable for damage in transit if packing, in HIS opinion, is in- 
sufficient. 
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O1 ectors. This probe and cable is 
IC test. probe assembly and the vol- 


“TELEVISION TEST PROBE Att 


It esto pr be = kit form for use in testing the high bes voltages in Television receivers 


ee! PS I ja wc? hp Be 


mult Y Ot racy, ie WiUlueu 1eu- and Diack budy and handle, the 
S and the BenieL This perc: and cable is simply plugged cae the instrument in place 
pea DC test prope. and with the range switch set at 300 volt, 0 - 30,000 volts is read 


mites Eubiees to change without notice. The Heath Company reserves the right to change the 
en of its instruments without incurring liability for equipment previously supplied. 


WARRANTY 


ve The I Heath Company limits its warranty on any part supplied with any Heathkit (except tubes, 
‘meters, and rectifiers, wherethe original manufacturer’s guarantee only applies) to the replace - 
- ment within three (3) months of said part which, when returned with prior permission, postpaid, 
was in the judgment of the Heath Company, defective at the time of sale. ° 


\ 
_ The assembler is urged to follow the instructions exactly as provided. The Heath Company as- 
~sumes no responsibility for the operation of the completed instrument, nor liability for any 
damages or injuries sustained in the assembly or operation of the device. 


ae HEATH COMPANY 
“Sh Benton Harbor, Michigan 
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n 


9.9 Megohm Precisi 
2,000 Ohm +& Wp aE 
15,000 Ohm - bet ae 
20,000 Ohmi 42 2a) 
47,000 Ohm ~ 
1 Megohm ~ 

3.3 Megohm~ 
10 Megohm ~ 


Condensers 
-V26— .003 MFD woe tf. ey 
_-v19 1.01 MFD-2,000 wl ‘ 
va “12 MFD- 150 vony r 
Controls “pon os 
V24 10k Ohms (AC and DC calibrate) ~-V46 Hh id 
V25 *5k-10k Ohms (Ohms Adjust) WV 45 1 age 
L“V63 12k Ohms (Zero Adjust) SAT 1 Length Shielded Test Lea ; 
v108 10 Megohm (AC balance) © _ O78 1 Line Cord ie 
\- v40 1 Red Banana Plug Ce 
Switches LV 39 1 Black Banana Plug 
V106 Selector | ~ v4l 1 Phone Plug» 
V715-3 Range —V 42 1 Red Test Prod 
094 SPST Slide . ~V43 1 Black Test Prod 
v44 1 Alligator Clip 
Sockets--Terminal Strips--Jacks , 
AR32 2 Octal Sockets Miscellaneous 
052 1 Pilot Light Socket ~ V48 2 Acorn Knobs ae 
040 1 Pilot Light Nut 051 2 Pointer Knobs) . x : 
O41 1 Pilot Light Bushing “V49C 1 200 Microamp. Meter Bice 
042 1 Pilot Light Jewel -V34 2 Flashlight Cells (one calibrated) 
038 2 Single Terminal Strips V97 1 . Selenium Rectifier 
V102 2 ‘Battery Term. Strip Assy. V 98 1 Power Transformer 
V77R 1 Banana Jack (red) “V51D 1. . Panel » 
V77TB 1 Banana Jack (black) L-V52C 1 Chassis 
M28 2 Banana Jack Inserts ~ LV 53 1 Cabinet 
K17 1 Phone Jack OES 1 Handle ; ~ 
NOTE: *V25 Control may be supplied in any value 
between 5,000 and 10,000 ohms.’ 
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PILOT LAMP 
— ASSEMBLY 


SELECTOR SWITCH 


RANGE TEC 
a wf FRONT DECK 


\ 

\) 
gi 
( », \ 
\ N \ 
N N NO 
N I N N A 
N \ y i 
N \ N N 
, ~ ‘aay yt 
N Yim AME AL | BRT} OS) BT IPT A, N 
— IS RT A OTE OP {) 
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GROUNDED KI7 INSULATED .. 
CONTACT CONTACT 
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‘DAW SS 
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a ate SA 


on with the ae 
urface ‘lightly while the 
eae ipe off excess 


he to sider to! (nickel plated f Di it is 
per) the Set reneet with iron and apply 


File. Reind aa flat pen 
Purchase quality tools and you will enjoy and use them many years. 


American Beauty Mais irons, Plomb, and Williams pliers are 
recommended, 


VARIABLE 
zt _ CONDENSER 


we ELECTROLYTIC 
co CONDENSER 
SHOWING POLARITY 


tage : 


5a , QUARTZ 
OR AERIAL _ Cc LZ 


CHASSIS 
OR GROUND 


CONNECTION 
OF TWO WIRES 


AIR CORE 


COIL SWITCH 


AIR CORE 
TRANSFORMER 
OR COIL 


NO 
CONNECTION 
ROTARY 


SWITCH FUSE 
SPEAKER PHONE 
PLUG 


R.F. CHOKE 


a FILTER OR 
| —arAAP— CHOKE... 


IRON CORE 
TRANSFORMER 


FIXED 
RESISTOR 


WWWWW\A\— VARIABLE 
RESISTOR OR MF = _ MICROFARAD 
“Abs POTENTIOMETER 


aes MICROFARAD 
t CONDENSER ge. Z e1LAMENT CRO 
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